The main objective of this study was to review the methods used in the process of selecting the optimal route of the highway, the way in which these methods are used, highlighting the advantages and disadvantages of each method, and comparing the particular case make the favored one of the offered methods. In addition to mutual comparison criteria optimization work are detailed methods and presents a concrete example, which can be very useful to researchers in this field.
INTRODUCTION
Road Design is a complex research process which is considering a large number of parameters to find an optimal solution. It involves analysis of a large number of parameters, finding the weight of these parameters and applying appropriate methods in order to reach an objective assessment of project solutions.
Since many elements influence the selection of the route times require access to a maximum fund information and objective analysis of all the input parameters.
It is clear that when selecting the optimal route of the highway involved a large number of criteria and the relative weight of these criteria is not the same (for example, the price of building the highway and ride comfort). In addition, certain criteria are mutually conflicting (cost of road construction should be as small as possible, but at the same time aiming for the greater stability of the highway or driving In this correlation coefficient if the variables NUMERICAL need to be transformed into variable shapes rank. The basics of this coefficient couples modalities ranking variables and with the help of them to account correlation. Spearman's correlation coefficient is [3, 5] . The value of the results of this ratio can vary between theoretical value of -1 and 1. When approaching 1, an indication that the ranks of similar or the same, when the value is less than zero and is approaching -1, ranks are reversed or negatively correlated.
With the help of Spearman correlation coefficient will be calculated degree of correlation between the ranking list of the optimal route of the highway for a variety of methods. Calculating this ratio can be done with the help of SPSS Inc. Statistics in. 17.0.
KENDALL'S COEFFICIENT OF CORRELATION
Besides Spearman's rank correlation coefficient is very often used and Kendall rank correlation coefficient. The method of calculating the correlation coefficient is different from calculating the Spearman correlation coefficient.
In its application, it is assumed that each variable ranking takes the value from the set of the first n natural numbers. In the performance of this ratio is based first on the assumption that there is a coincidence in the ranking. Kendall's coefficient of correlation takes values from 0 to 1. The minimum value of the coefficient represents the total disagreement variations variable ranking and it is 0, and 1 represents the largest total agreement rankings variables rank [3, 9] .
The form for calculating Kendall's coefficient of correlation is: • n Number of data occurs; [1, 9] .
The coefficient us to the direction of correlation -whether positive or negative, but we are not suggesting the strength of correlation. Pearson correlation coefficient based on a comparison of the actual impact of the observed variables to one another in relation to the maximum possible impact of two variables. Indicates the small Latin letters r. To calculate the orrelation coefficient requires three different sums of squares (SS): sum of squared variables, sum of squares and the sum of the products of variables and variables.
The sum of squares of variables equal to the sum of the squares of the value of the variable from its average value:
The sum of squares of variables equal to the sum of the squares of the value of the variable from its average value: In the case of the variables of a linear relationship, can perform the appropriate transformation of the values of the variables which are reduced to the linear model. Pearson's correlation coefficient is calculated only under the following conditions: data both studied variables following an interval or ratio scale, data for at least one variable are normal, ie. symmetrically distributed, it is preferred that the test sample is high (N> 35) satisfies the condition of linear connection.
It should be noted that VIKOR method ranks the value of the worst to the best, while other methods value ranked vice versa, and the result of the correlation is necessary to multiply by "-1" to make uniform results [10] COMPARATIVE ANALYSIS By applying the methods of multi-criteria optimization received the same order for all methods. The question is whether all methods are good enough for use in selection of the optimal route of the highway or need certain methods to avoid. On the other hand, it is necessary to look further specific criteria and the possibility of giving preference to certain subjective criteria. If the decision maker make a subjective preference for a particular criterion (such as, for example, the price of building the highway) then this criterion can be a cause to which the application of the methods of multi-criteria optimization certain routes has an advantage over other more expensive route. To compare specific criteria and thus analyze applied methods used are different correlation coefficients. In the first place it is the Pearson correlation coefficient, then Spearman coefficient of correlation [5] . To be used any correlation coefficient it is necessary to normalize the initial decision matrix. Normalization of data is done to make the data uniform and comparable.
One process of normalization of the initial decision matrix is shown as part of the AHP method and requires normalization before the final budget-level variants. This method of normalization is recommended Saaty, one of the authors of this method. Meaning recommended normalization is that the value of each criterion divided by the sum of the values for each criterion. Belton and Gear have suggested that the normalization of the matrix is performed so that certain criteria to share with the highest value-for certain criteria.
Methods Vikor, electre and Topsis require that the normalization of the initial decision matrix done using the following equation [3, 5, 10] . 
∑
In Promethee method is not necessary to normalize the initial value because of the method by adopting the tool preferences gives the corresponding values for the final decision-making matrix. Given that there are more functions preferences, this method provides the most possibility of the decision-maker to choose a particular function preferences. In addition, the decision maker can choose different functions preferences for different criteria when it considered the correct decision [7] .
No matter which way the normalization that is used most often to obtain a value of criteria between 0:01 or possibly between -1 and 1 to simpler decision there.
Below is the first analysis, used way of normalization that recommended Belton and Gear, and normalization is done so that each criterion is divided by the highest value for that criterion. In this way, all the values of the initial decision matrix given a value between 0 and 1. The maximum value for each criterion is given a value of 1, and minimum values for each criterion obtain the closest value is 0.
In the second reading adopted the way of normalization that is commonly used in the method Vikor, Electre and Topsis, and that is that the value of each criterion is divided by the square root of the sum of squares value for this criterion [3, 5, 12] .
For both normalized matrix being calculated and Spearman and Pearson correlation coefficient between all decision-making criteria.
The following are criteria that are considered previous methods, and in the case of designing the route of the highway Tuzla-Orasje (Table 1) . [13] . • K9 total length parts of the route with a slope of more than 3% if they are longer than 500 meters (yards) • K10 length of the route with an altitude of more than 300 meters (yards) • K11 mark the route with a geological point of view in relation to the exploitation and maintenance • K12 rating impact on creating opportunities for the development of the area • K13 length of the route on which there is a possibility of endangering (km) • K14 length of the route on which appears the possibility of conflict (km) Table 1 . Home stencil making
SPEARMAN AND PEARSON'S COEFFICIENT
The first step is to calculate the Spearman and Pearson correlation coefficient normalized matrix is derived from the value of each criterion is divided by the maximum value for this criterion ( Table 2 ).
In the right part of the table provides a ranking of variants according to individual criteria. Where the same value criteria and could not be executed ranking each variant are given the arithmetic mean. Such a case is seen with criteria K4 and K10 where there is 1:02 place than the variants B and C give the mean value, or the value of 1.5 [13] .
In order to determine the connectivity ranking shall be applied Spearman and Pearson correlation coefficient. The value of the results of the correlation coefficient can range between -1 and 1.
Looking at the table above it can be concluded that the Spearman and Pearson correlation coefficient behave similarly when it comes to relations between the criteria. Where there is a strong link certain criteria both coefficients have high value and vice versa. (Table 3) .
Looking Spearman and Pearson correlation coefficient was applied to the previous normalization can be concluded that there is a strong or medium strong correlation for most of the observed criteria, except for the criterion K9 and K13.
For criterion K9 (total length parts of the route with a slope of more than 3% if they are longer than 500 m, expressed in km) absolute value of the correlation coefficient is the mostly moving from 0.20 to 0.40, while the absolute value of the Pearson coefficient ranges from 0, from 02 to 0.85 [13] . For criterion K13 (length of the route on which there is a possibility of endangering (km)) absolute value Spearman correlation coefficients are predominantly moving from 0.20 to 0.40, while the absolute value of Pearson coefficient ranges from 0.13 to 0.69.
In addition to these two criteria, we can extract the criterion K12 (rating impact on creating opportunities for the development of the area) whose coefficients consent milder correlation with certain criteria but also a slight correlation with the four criteria (Pearson coefficients less than 0.20).
What is also interesting in the above table (Table 4) . is the fact that the criteria that have little correlation with other criteria, milder or strong correlation between them (correlation coefficient between criteria K9 and K13 is -1.0 -Spearman, or -0.65 -Pearson) [13] .
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Technical Institute Bijeljina, Archives for Technical Sciences. Year IX -N 0 16 . 52 Table 4 . Table showing Given the fact that there are different forms of normalization initial decision matrix below will apply normalization which is commonly used in the method Vikor, Electre and Topsis recommending that the normalization of the initial decision matrix done using the following equation (Table 5) . [10, 12] . Looking Spearman and Pearson correlation coefficient was applied to the previous normalization can be concluded that there is a strong or medium strong correlation for most of the observed criteria, except for the criterion K9, K13, and this time the criteria K3 (Table 6 )..
For criterion K9 (total length parts of the route with a slope of more than 3% if they are longer than 500 m, expressed in km) absolute value of the correlation coefficient is the mostly moving from 0.20 to 0.40, while the absolute value of the Pearson coefficient ranges from 0, from 02 to 0.85 [13] . For criterion K13 (length of the route on which there is a possibility of endangering (km)) absolute value Spearman correlation coefficients are predominantly moving from 0.20 to 0.80, while the absolute value of Pearson coefficient ranges from 0.33 to 0.92.
For criterion K3 (length of bridges and viaducts (km)) absolute value Spearman correlation coefficients are predominantly moving from 0.10 to 0.90, while the absolute value of Pearson oefficient ranges from 0.15 to 0.60.
In addition to these two criteria, we can extract the criterion K12 (rating impact on creating opportunities for the development of the area) whose coefficients consent milder correlation with certain criteria but also a slight correlation with the three criteria (Pearson coefficients less than 0.20) [13] The above analysis leads to the conclusion that in both ways used normalization correlation coefficients between certain criteria are minor or negligible. It is essentially the same criteria for both normalization.
CONCLUSION
Choosing among several variants highway route represents part of the overall problem of managing the construction of transport networks. Results obtained using the method of multi-criteria analysis of the ranks who often give a different order. Reducing the difference between the output method may be achieved by using the same linear normalization, other than the AHP method forming its matrix and making it not require normalization. By using Spearman's and Kendall's correlation coefficient are comparable rankings optimal highway route obtained using the multi-criteria analysis. In order for the analysis to be complete except rankings route by individual multiobjective it is necessary to calculate the deviation of the results of these methods. This is done by using Pearson's correlation coefficient. To be used any correlation coefficient it is necessary to normalize the initial decision matrix. Normalization of data is done to make the data uniform and comparable. (Received February 2017 , accepted March 2017 
